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NOT ICE

THIS DOCUMENT HAS BEEN REPRODUCED
FROM THE BEST COPY FURNISHED BY
THE SPONSORING AGENCY. ALTHOUGH
IT IS RECOGNIZED THAT CERTAIN POR-
TIONS ARE ILLEGIBLE, IT IS BEING
RELEASED IN THE INTEREST OF MAKING
AVAILABLE AS MUCH INFORMATION AS
POSSIBLE.



DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS

CUSTOM HOUSE-2 0 S CHESTNUT STREETS

PHILADELPHIA, PENNSYLVANIA 19106

IN REPLY REFEN TO

NAPEN-N

Honorable Brendan T. Byrne JUL I5a.9
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Upper Stokes Dam in Burlington
County, New Jersey which has been prepared under authorization of the Dam
Inspection Act, Public Law 92-367. A brief asscssment of the dam's
condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Upper Stokes Dam, initially listed as a high hazard
potential structure, but reduced to a significant hazard potential structure
as a result of this inspection, is judged to be in fair overall condition.
The dam's spillway is considered inadequate because a flow equivalent to
three percent of the One Hundred Year Flood would cause the dam to be
overtopped. To ensure adequacy of the structure, the following actions, as
a minimum, are recommended.

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within one year from the date of approval
pf this report. Within six months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated. In the interim, a
detailed emergency operation plan and warning system, should be promptly
developed. Also, during periods of unusually heavy precipitation,
#round-the-clock surveillance should be provided.

b. The spring area downstream of the right abutment, and the backslope

in that area, should be monitored regularly for signs of seepage and/or a
change in conditions.

c. The owner should develop an emergency action plan and downstream
warning system within six months from the date of approval of this report.

d. The owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the darn within one year from the
date of approval of thi.q report.



NAPEN-N
Honorable Brendan T. Byrne

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Forsythe of the Sixth District. Under the

provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation of
the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,

I Incl JAMES G. TON
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625 Accession F P

Mr. John O'Dowd, Acting Chief NTIS G.
DDC TABBureau of Flood Plain Regulation UnaBDivision of Water Resources unod

N.J. Dept. of Environmental Protection Justifiatiof. ._-
P.O. Box CN029
Trenton, NJ 08625 By

Distrilbution_
Avil jli_ y_" _

Avail and/c '
D at speceal
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UPPER STOKES DAM (NJO0421)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 12 November 1979 by Louis Berger and Associates,
Inc. under contract to the State of New Jersey. The State, under agreement

with the U.S. Army Engineer District, Philadelphia, had this inspection

performed in accordance with the National Dam Inspection Act, Public Law
92-367.

Upper Stokes Dam, initially listed as a high hazard potential structure, but

reduced to a significant hazard potential structure as a result of this
inspection, is judged to be in fair overall condition. The dam's spillway
is considered inadequate because a flow equivalent to three percent of the
One Hundred Year Flood would cause the dam to be overtopped. To ensure
adequacy of the structure, the following actions, as a minimum, are
recommended.

a. The spillway's adequacy should be determined by a qualified

professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within one year from the date of approval
of this report. Within six months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated. In the interim, a
detailed emergency operation plan and warning system, should be promptly
developed. Also, during periods of unusually heavy precipitation,
around-the-clock surveillance should be provided.

b. The spring area downstream of the right abutment, and the backslope

in that area, should be monitored regularly for signs of seepage and/or a
change in conditions.

c. The owner should develop an emergency action plan and downstream
warning system within six months from the date of approval of this report.

d. The owner should develop written operating procedures and a periodic

maintenance plan to ensure the safety of the dam within one year from the
date of approval of this report.

APPROVED: e~'''-
JA1ES c.. TOM
Colonel, Corps of Engineers
District Engineer

DhATE: Q

ia



PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Upper Stokes Dam Fed ID# NJ 00421
County Located Burlington
Coordinates Lat. 3950.7 - Long. 7447.8
Date of Inspection 12 November 1979
Stream Unnamed Tributary of Haynes Creek

ASSESSMENT OF
GENERAL CONDITIONS

Upper Stokes Dam is assessed to be in a fair overall
structural condition and is recommended to be downgraded to
a significant hazard category. Overtopping would not
appreciably increase the danger of loss of life or property
damage downstream. No detrimental findings were uncovered
to render a hazardous assessment except the spillway
capacity is not consistent with the drainage area
requirements. However, on the basis of present downstream
conditions, improvement is not warranted.

This dam has an inadequate spillway capacity, being able to
accommodate only 2% of the design flood. Due to the
significant hazard category, additional hydraulic studies
are required to more accurately determine the spillway
capacity.

Ru ol0 r ubel p.Et/

Loi r soiates, Inc.
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. It is important to note
that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.



PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: UPPER STOKES DAM FED ID# NJ 00421

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared in
accordance with Contract FPM-36 between Louis
Berger & Associates, Inc. and the State of New
Jersey and its Department of Environmental
Protection, Division of Water Resources. The
State, in turn, is under agreement with the U S.
Army Engineer District, Philadelphia, to have this
inspection performed.

b. Purpose of Inspection

The purpose of this inspection is to evaluate the
structural and hydraulic condition of the Upper
Stokes Dam and appurtenant structures, and to
determine if the dam constitutes a hazard to human
life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

Upper Stokes Dam is relatively new as a
containment for the lake, having performed a
similar function for a lower elevation cranberry
bog until 1955. It is an earth embankment 250
feet long with a concrete box spillway about 100
feet from the right abutment. Side slopes are
roughly 2H:lV and in general are thickly covered
with trees and brush. The spillway contains a
timber gate having manually removeable flashboards
and has a total length of 4 feet. It discharges
through a 36 inch concrete pipe into Mutch Lake
which is immediately downstream. A smaller
auxiliary concrete box inlet at the left abutment
drains through a 12 inch diameter pipe. Water was
flowing freely about 2 inches over the boards of
the main spillway at the time of inspection and
the auxiliary was inactive.

1



b. Location

Upper Stokes Dam is west of Stokes Road, Route
541, about 1.5 miles south of its intersection
with Tabernacle Road on Route 532 in the Borough
of Medford Lakes, New Jersey. The dam is one of an
almost continuous series of ten or more structures
forming lakes of varying size built along Sharps
Branch of Haynes Creek and several of its unnamed
headwater tributaries.

c. Size Classification

The maximum height of the dam is 11 feet and the
maximum storage is estimated to be 68 acre-feet.
Therefore the dam is placed in the small size
category as defined by the Recommended Guidelines
for Safety Inspection of Dams (storage less than
1,000 acre-feet and height less than 40 feet).

d. Hazard Classification

In the event of a failure, some effects might be
felt at the culvert at Stokes Road, several
hundred feet downstream, and at one or more of the
small downstream dams. The few homes in the
vicinity of the dam itself might also suffer minor
flooding as they are at the edge of the maximum
flood plains. Given the capacity of the dam and
the amount of natural territory for three quarters
of a mile downstream, potential damage should be
minor. Based on the Corps of Engineers criteria
the classification is therefore recommended to be
downgraded to significant hazard.

e. Ownership

The dam is owned by Mr. William Stokes, RFD 1,
Medford Lakes, who resides on the property in
which it is situated.

The dam impounds a private recreation lake.

g. Design and Construction History

As noted earlier, the dam formerly served to
provide seasonal flooding of a cranberry bog and
nothing is known of its original construction.
There are no records at the Division of Water
Resources regarding dam application, or the legal
owner at the time of construction. It appears the

2



rebuilding of the earlier cranberry bog dike may
have been accomplished without proper State
permit. The dam was originally filed with Dam
Application 31-68 in 1937 but judging from the
size of trees, portions of the embankment are
considerably older. The original side slopes were
constructed to I.5H:IV but have gradually
flattened out. The present spillway was
reconstructed in 1937 and appears to have not been
modified since then. An unpaved woods road
originally crossed the dam crest but has long
been abandoned.

h. Normal Operating Procedures

The owner attends to necessary maintenance and to
emergency operation of the flashboards.

1.3 PERTINENT DATA

a. Drainage Area

Upper Stokes Lake Dam has a drainage area of 1.55
square miles which consists primarily of
undeveloped pine barrens woodlands.

b. Total spillway capacity at maximum pool
elevation - 57 cfs

c. Elevations (ft above MSL)

Top of dam - 87
Principal spillway crest - 85 (with flashboards)
Streambed at centerline of dam - 76

d. Reservoir

Length of maximum pool (top of dam) - 1800 feet

e. Storage (acre-feet)

Top of dam - 68
Recreation pool - 50

f. Reservoir Surface (acres)

Top of dam - 12
Recreation pool - 7

3



g. Dam

Type - Earth with pipe culvert spillway
Length - 250 feet
Height - 11 feet
Top width - 9 feet
Side slopes - variable (approx. 2H:lV in upper

zones)
Zoning - Unknown
Impervious core - Unknown
Cutoff - Unknown
Grout curtain - Unknown

h. Diversion and Regulating Tunnel - None

i. Spillway

Type - Concrete box drop inlet
Inlet width - 4.0 feet
Gates - Stop logs to elevation 83 MSL
D/S Channel - Mutch Lake Reservoir

j. Regulating Outlets - None

4



SECTION 2 - ENGINEERING DATA

2.1 DESIGN

No design data was available. The dam is situated
along an undulating interstream divide characteristic
of the central part of Burlington County. It lies
within a narrow strip of land covered with recent
alluvium. The alluvium is mainly silt and sand, with
some clay and a significant amount of organic matter
near the surface. Underlying the alluvium, and
existing as surficial soil beyond the stream divide is
the Kirkwood Sand formation. This soil is a fine
micaceous quartz sand with interbedded silty sand
layers. Depth to bedrock is greater than 100 feet.

2.2 CONSTRUCTION

No information was available.

2.3 OPERATION

The function of the earlier dam was modified in 1937
from seasonal flooding of a cranberry bog to year-round
impoundment of a recreation lake. It has operated
satisfactorily since that time.

2.4 EVALUATION

a. Availability

In view of the size and hazard classification, it
is felt that sufficient engineering data is
available even though limited to visual and verbal
information.

b. Adequacy

The available data is believed to be adequate to
conclude the enclosed inspection report.

c. Validity

Field observations make the basic design
self-evident and all data is accepted without
recourse to gathering further information.

5



SECTION 3 - VISUAL INSPECTIONS

3.1 FINDINGS

a. General

Visual inspections were conducted on November 21,
and December 27, 1979. The reservoir water level
at both times was about 3 inches above the top of
the timber intake flashboards of the main spillway
and was discharging freely. The auxiliary spillway
crest flashboards was above the water surface and
not transmitting any flow.

b. Dam

The embankment appeared to be relatively stable,
although slope crests and angles are partly
obscured by a heavy growth of trees and brush.
The lake level seems quite constant as defined by
natural vegetation along the banks, which indicate
no present slope problems. The only traffic along
the crest pathway is pedestrian and wildlife. A
small spring occurs just below the right abutment
but its outlet approximates the natural ground
water level and does not appear to indicate
seepage from the dam embankment.

c. Appurtenant Structures

The concrete spillway inlets and timber gates are
all in satisfactory condition and alignment, and
appear operable with few if any problems. The
timber flashboards are relatively new. An
abandoned fish hatchery tank lies below the 18
inch auxiliary outlet.

d. Reservoir

Upper Stokes Lake is substantially clear of
debris, its shore well defined by natural
vegetation and its low slopes and entire
surrounding area stabilized by the same natural
growth. Upstream are two lower, smaller dams and
lakes which feed directly into Upper Stokes Lake.
With the exception of a few dwellings, the uplands
drainage area is undeveloped.

e. Downstream Channel

Discharge is almost directly into Mutch Lake, in a

narrow zone of brushy marsh with no clearly

6
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defined, intervening channel. This lake is also
surrounded by woodland with only one or two
residences near its shores and is bounded by its
own dam at Stokes Road. Another small dam
controls the discharge into Lake Stockwell, just
north of Stokes Road. Except for the possible
flooding of Stokes Road, the entire downstream
channel flood plain is undeveloped.

7



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

Operational procedures were discussed with the owner,
Mr. Stokes, who personally handles all maintenance
responsibilities.

4.2 MAINTENANCE OF DAM

Maintenance, as needed, is undertaken by the
owner. None has been required to date except for
periodic replacement of the flashboards at both
spillways.

4.3 MAINTENANCE OF OPERATING FACILITIES

The operating facilities of removeable flashboards are
kept in satisfactory working order by Mr. Stokes and
are presently clean, sound and easily adjusted. There
are no other operating facilities at this dam.

4.4 DESCRIPTION OF WARNING SYSTEM IN EFFECT

As with the other lakes of the chain, any warning of
marked changes in conditions depends on the fairly
informal but effective communications among those
responsible. This apparently works reasonably well
with the larger lakes below Upper Stokes but less well
with those smaller structures upstream. A full-time
resident at the site, Mr. Stokes can respond promptly
with regard to any sudden changes in this particular
lake.

4 5 EVALUATION OF OPERATIONAL ADEQUACY

Present procedures and safeguards are deemed to be
adequate in view of the record and limited hazards at
this site. In view of the limited capacity of the
spillways, there is little that can be done to
alleviate flood conditions during storms.

8



SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data

In accordance with the criteria in the Recommended
Guidelines for Safety Inspection of Dams, it has
been determined that the dam at Upper Stokes Lake
is small in size and of significant hazard
Accordingly, a 100-year frequency event was
selected as the design storm and an inflow
hydrograph was calculated using precipitation data
from Technical Paper 40 and NOAA Technical
Memorandum NWS Hydro-35. Inflow to the reservoir
was calculated utilizing the HEC-l computer
program, discharging a peak into the reservoir of
2836 cfs. Routing this through the reservoir
reduced the peak to 2659 cfs. The spillway
capacity before overtopping of the dam occurs is
approximately 57 cfs and is therefore able to
accommodate only 2% of the design flood.

b. Experience Deta

There was no information available (hearsay or
otherwise) to the inspection team concerning any
historical flooding at this structure. Streamflow
records were not available.

c. Visual Observations

The analyses indicate that it is possible that the
dam could have been overtopped in the past,
possibly if spring ice blocks the spillway
entrance. However, there is no evidence of recent
problems. The lake level was at normal pool at
the time of inspection.

d. Overtopping Potential

Since the spillway cannot accommodate the design
flood, there is a potential for future overtopping
No records or hearsay information was available to
indicate whether or not the dam has been
overtopped in the past.

e. Drawdown Potential

Utilizing the main spillway by removal of all
flashboards, it would take approximately 11 hours
to dewater the Lake.

9



SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Based on the visual inspection, Upper Stokes Dam
is evaluated as being in fair overall structural
condition. Spillways and outfall pipes are
likewise in satisfactory condition. The
downstream slopes may be subject to some seepage
but this condition has no present detrimental
effect upon the dam.

b. Design and Construction Data

Although no design data was available, spillway
structures appeared to be satisfactory in design

and construction. Given the moderate hydraulic
differential between the two lakes no stability
problems are evident, and the spillways should
require only periodic cleaning.

c. Operating Records

There are no written records, but operations
(according to Mr. Stokes account) have been
trouble-free and little is actually required for
upkeep of the dam structure.

d. Post Construction Changes

There have been no modifications to the structure
as it exists.

e. Seismic Stability

Upper Stokes Dam is located in Seismic Zone 1 and
experience indicates that dams will have adequate
stability under dynamic loading conditions if
stable under static loading.

10



SECTION 7 - ASSESSMENTS/RECOMMENDATIONS/
PROPOSED REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety

Subject to the inherent limitations of the Phase I
visual inspection, Upper Stokes Dam is classified
as being in fair overall condition although the
spillways are incapable of passing the design
flood. The embankment is of unknown composition,
but except for possible minor seepage near the
abutments, is apparently sufficient'y impervious
to withstand normal hydraulic heads. The existing
spillways do not meet the requirements of the
Recommended Guidelines for Safety Inspection of
Dams, being able to accommodate only 2% of the
design flood as calculated by Corps of Engineers
criteria. The SDF is calculated to overtop the
dam by 3 feet which could seriously erode the
embankment.

b. Adequacy of Information

Information obtained for the Phase I inspection
is deemed to be adequate for the assessment that
is herein presented.

c. Urgency

No urgency is attached to implementing further
studies. It is recommended that measures noted
below be taken under advisement as part of the
regular maintenance program.

d. Necessity for Further Study.

None is recommended apart from the possible
inclusion of this dam with the overall
hydraulic/hydrologic study relative to performance
of the several downstream dams which are of a
higher hazard category.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

a. Recommendations

On the basis of present conditions, remedial
improvements are not warranted. However,

11



the spring area downstream of the right abutment,
and the backslope in that area, should be
monitored in the future for signs of seepage
and/or a change in conditions. Further in
accordance with Corps of Engineers criteria, more
detailed hydraulic studies are warranted to be
undertaken in the future.

b. O&M Maintenance and Procedures

In the near future the owner should develop
written operating procedures and a periodic
maintenance plan to insure the safety of the dam.

12
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Upper Stokes Dam November, 1979

View of Crest Looking Southeast November, 1979



November2 1979
View of Spillway Structure

November, 1979

View of Auxiliary Spillwoy Structure



CHECK LIST
HYDROLOGIC AND HYD)R;,ULIC DATA

ENGINEERING DATA

( DRAI AGE AREA CHARACTERISTICS: 1.55 sq. mi.

ELEVATION TOP NOAL POOL (STORAGE CAPACITY): + 85.0 M.S.L. (50 acre-feet)

ELEVATION TOP FLOOD CONROL POOL (STORAGE CAPACITY): _"_

ELEVATION MAXI!-qU,! DESIGN POOL: + 87.0 M.S.L.

ELEVATION TOP DAN:I:

CREST:

a. Elevation + 87.0 M.S.L. 4
b. Type Earth embankment

c. Width 9.0 feet

d. Lengtl 250 feet
e. Location Spillover none

f. Number and Type of Gates 2 - concrete inlets

OUTLET ;'lOPUKS:_

a. Type concrete drop inlet

b. Location center of dam
c. Entrance inverts + 81 M.S.L.
d. Exit inverts 76 M.S.L.

e. Emergency draindown facilities none

HYDRO ETEOROLOGICAL GAGES: none
a. Type
b. Location
c. 1ecords

MAXL'l2: NON-nAMAGING DISCHARGE-_ f -
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